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0 A horn used in an ultrasonic surgical operating instrument 



0 A horn (1 ) used In an ultrasonic surgical operat- 
ing instrument for crushing and removing organic 
tissue comprises a horn body (10) vibrated by ultra- 
sonic vibration source for crushing the organic tis- 
sue, a removing passage (20. 21 , 22: 23) extending 
through the horn body, through which the crushed 
tissue is removed outside, a bulkhead (30) disposed 
in the removing passage, and at least one through 
hole (31. 32. 33. 34, 35. 36) formed in the bulkhead. 
The bulkhead and the hole cooperate with each 
other to reduce a cross-sectional area the removing 
^passage. 
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A HORN USED IN AN ULTRASONIC SURGICAL OPERATING INSTRUMENT 



FIELD Or THE INVENTION AND RELATED ART 
STATEMENT 

The present invention relates to a horn used in 
an ultrasonic surgical operating instrument, and 5 
more particularly to a horn for crushing and remov- 
ing organic tissue. 

Recently, an ultrasonic surgical instrunnent e.g. 
an ultrasonic operating scalpel, has been used in 
various surgical operations. The ultrasonic surgical io 
instrument utilizes a mechanical vibration caused 
by an ultrasonic source for crushing and emul- 
sifying organic tissue, and removes the crushed 
tissue outside. A horn in the ultrasonic surgical 
instrument is connected at one end thereof with the is 
ultrasonic source. Mechanical vibration caused by 
■he ultrasonic source is transmitted to an operating 
portjon of the horn located on the other end portion 
thereof. The operating portion of the horn vibrates 
:o crush the tissue, which abuts on the organic 20 
tissue to be treated. The crushed tissue is removed 
outside of the horn through a passage formed in 
:he horn. The passage generally opens at the other 
end of the horn and has a uniform cross-sectional 
area. Accordingly, it becomes the problem that the 25 
tissue is insufficiently and roughly crushed by the 
operating portion and then coarse crushed tissue 
oieces clog the passage. 

30 

OBJECT AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
a horr capable of efficiently crushing and removing 
organic tissue without clogging the passage formed 35 

in the horn. 

To this end, according to the present invention, 
provided is a horn for crushing and removing or- 
ganic tissue comprising, a hom body vibrated by 
ultrasonic vibration source, passage means extend- 4o 
ing through the horn body, and means for reducing 
a cross-sectional dimension of the passage means. 

Other objects and the advantages of the 
present invention will become apparent from the 
foiiowing description of the preferred embodiments 45 
explained with referring to the accompanying draw- 
ings attached hereto. 



BRIEF DESCRIPTION OF THE DRAWINGS 50 

F g. lA is a side view of a horn according to 
a !irst emoodiment of the present invention; 

Pg. IB is a sectional view of the horn taken 
a.ong the line B-B in Fig. 1 A: 



Rg. 2A is a side view of a horn according to 
a second embodiment: 

Fig. 28 is a sectional view of the horn taken 
along the line B-B In Rg. 2A; 

Fig. 3A is a side view of a horn according to 
a third embodiment: 

Fig, 3B is a fragmentary sectional view of 
the horn taken along the line B-B in Fig. 3A: 

Rg. 4A is a side view of a horn according to 
a fourth embodiment: 

Rg. 4B is a fragmentary sectional view of 
the horn taken along the tine B-B in Rg. 4A; 

Rg. 5A is a side view of a horn according to 
a fifth embodiment: Fig. 5B is a fragmentary sec- 
tional view of the hom taken along the line B-B in 
Rg. 5A: 

Fig. 6A is a side view of a horn according to 
a sixth embodiment: 

Fig. 68 is a fragmentary sectional view of 
the horn taken along the line B-B in Fig. 6A: 

Rg. 7A is a side view of a horn according to 
a prior art: and 

Rg. 7B is a sectional view of the horn taken 
along the line B-B in Rg. 78. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In a first embodiment shown in Figs. 1A and 
18. a hom 1 includes a horn body 10 having at one 
end portion thereof a radially enlarged part 1 1 . The 
horn body 10 may be made of metal having a 
corrosion resistance, such as titanium or aluminium 
alloy and stainless steel. The horn body 10 is 
provided therein with a straight suction passage 20 
extending axiaily theretinrough. The horn body 10 is 
to be connected at one end thereof with an ultra- 
sonic transducer which acts as an ultrasonic vibra- 
tion source. The connection between the hom body 
10 and the transducer is to be conducted by 
means of screw coupling through a thread portion 
12 formed in an inner wall of the passage 20. On 
the connection, the transducer is so connected to 
the horn body 10 that a through passage formed in 
the transducer coincides with the passage 20. 

A bulkhead 30 is located in the passage 20 
and is integrally formed with an end of the other 
end portion 13 of the horn body 10. The bulkhead 
30 is provided with a plurality of small through 
holes 31 . These holes 31 serve to reduce a cross- 
sectional area of the passage 20. The bulkhead 30 
has a thickness of 0.5 mm to 25 mm, preferably 1 
mm to 10 mm. 

An operation of the above-mentioned embodi- 
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ment will be described hereinunder. 

At first, the horn 1 is so positioned that the end 
portion 13, so called an operating portion 13. abuts 
on the organic tissue to be treated. Thereafter, a 
driving power is supplied to the transducer to re- 
ciprocate or vibrate the horn body 1. Accordingly 
the operating portion 13 of the horn body 10 
crushes and emulsifies the organic tissue. Simulta- 
neously cleaning liquid agent is usually applied 
towards the operating portion 13. The horn 1 re- 
moves the crushed and emulsified organic tissue, 
and the cleaning liquid agent or a body fluid out- 
side of the horn 1 through the passage 20. 

In this embodiment, since the cross-sectional 
area of the passage 20 is once reduced by the 
holes 31 formed in the bulkhead 30. the only fine 
crushed tissue can pass into the passage 20 
through the holes 31. No coarse crushed tissue 
pieces can pass through the holes 31 to clog the 
. passage 20. Further the bulkhead 30 serves to 
Increase a contact area of the horn body 1 0 against 
the tissue. Therefore crushing efficiency of the horn 
1 is extremely raised. To the contrary, in the prior 
art, as shown in Figs. 7A and 7B, since the pas- 
sage 200 is uniform in a cross-sectional area there- 
of, coarse crushed tissue pieces can be sucked 
into the passage 200 to clog it. 

The material of the horn body 10 may not be 
limited to ones described above. Another material 
is applicable, which has a sufficient strength 
against the ultrasonic vibration having a propaga- 
tion speed of 1000 m/s to 6000 m/s. These are. for 
example, the carbon fiber reinforced metal com- 
posed of metal (e.g. aluminum) and the carbon 
fiber, and a carbon fiber reinforced plastic com- 
posed of plastic (e.g. polysulfone) and carbon fiber. 
Further graphite is also applicable. 

In the first embodiment, a plurality of small 
holes 31 are provided in the bulkhead 30. However, 
even though a single hole is provided in the bulk- 
head 30 instead of the holes 31, tiie same advan- 
tages can be enjoyed. 

Referring to Rgs. 2A and 2B, a second em- 
bodiment has a bent suction passage 21 opening 
at a side wall of the enlarged part 1 1 . The crushed 
and emulsified organic tissue is removed outside 
through a metal or a plastic tube communicated to 
the side wall opening 21s. The ultrasonic trans- 
ducer is to be attached to one end of the enlarged 
part 11 of the horn body 10 through a thread 
portion 12 formed therein. 

It should be noted that a cross-sectional shape 
of the hole in the bulkhead is not limited to a 
circular. As shown in Rgs. 3A and 3B. a plurality of 
holes each having an elliptic cross-section are ap- 
plicable. Further a polygonal cross-sectional ap- 
erture or a poly-edgings cross-sectional aperture 
33 is also applicable as shown in Figs. 4A and 4B. 



Referring to Rgs. 5A and 5B, another embodi- 
ment has a bulkhead 30 disposed apart somewhat 
from the operating portion 13, which divides the 
passage into two parts 22 and 23. The bulkhead 30 

5 is provided tiierein with an aperture 34 which ex- 
tends through the bulkhead 30 and having a cross- 
sectional area smaller than that of the passage. 
According to this embodiment, a further fine crush- 
ing of the tissue can be obtained. Namely, the 

10 organic tissue Is roughly crushed first by the op- 
erating portion 13 and received within the passage 
part 22. In the passage part 22. the coarse crushed 
tissue pieces collide with an end face 301 of the tiie 
bulkhead 30 to be further crushed to fine pieces. 

75 The fine pieces of the tissue pass into the passage 
part 23 through the aperture 34. without clogging of 
the passage part 23. 

When tiie fragile tissue is crushed, it may be 
possible for the fragile tissue to scatter around to 

20 contaminate or damage the neighboring tissue. In 
this embodiment, an inner wall 13 of the operating 
portion 13 prevents the pieces of tissue crushed by 
the bulkhead 30 from scattering outwards. Accord- 
ingly, if this horn is applied to the fragile tissue, 

25 e.g. calcium tissue, it is prevented that the crushed 
tissue scatters around to damage the neighboring 
tissue. 

Though an axial length of the passage part 22 
varies according to an amplitude of ultrasonic vl- 

30 bration source supplied to the horn, the length is 
0.1 mm to 30mm. preferably 1 mm to 15 mm. 

In should be noted that a plurality of small 
apertures may be formed in the bulkhead 30 in- 
stead of a singie aperture. In this case, the same 

35 advantages as the above mentioned can be also 
enjoyed. The dimensions of the apertures 35 and 
36 may be different from each other as shown In 
Rgs. 6A and 6B. 

40 

Claims 

1. A horn (1) used in an ultrasonic surgical 
operating instrument for crushing and removing 

45 organic tissue, said horn comprising: 

a horn body (10) for crushing said organic tissue, 
which is vibrated by ultrasonic vibration source; 
passage means (20, 21, 22, 23) extending tiirough 
said horn body, through which the crushed tissue 

50 is removed outside: and 

means (30. 31) provided witiiin said passage 
me£uis for reducing a cross-sectional dimension of 
a location of said passage means in which said 
reducing means is disposed. 

55 
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2 A horn according to Claim i. wherein said 
reducing means inciudes a bulkhead (30) disposed 
in said passage means and aperture means (31, 
32. 33. 34, 35, 36) axially extending through said 
bulkhead. 5 

3. A horn according to Claim 2. wherein said 
bulkhead is disposed in one end of said passage 
means. 

4. A horn according to Claim 2. wherein said 
bulkhead is disposed in a midway through said io 
passage means. 

5. A horn according to Claim 2. wherein said 
aperture means includes at least one through hole. 

6. A horn according to Claim 5. wherein said 

lole (31 , 32, o4, 35. 36) has a circular or an elliptic is 
cross-section. 

7. A horn according to Claim 5. wherein said 
nole (33) has a polygonal cross-section. 

8. A horn according to Claim 5, wherein said 

nole (33) has a poly-edgings cross-section. 20 
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